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With the shortage of natural resourcεs and with the regulation by the protection of environ-
ment， crushed ston日shave recently become to be used as the aggregate materials for concretεin 
Japan. However， inthe case that low quality crushed ston日swer巴used，some troubles have also 
arisεn such as cracking in concret号byan alkali-aggregatεreaction. During ov日rten years since 
an alkali-aggregate reaction was pointed out， the m巴chanismof th日 f巴actionhas considεrably 
bε色nclarified. It is in the future strongly hop吋 todeve]op the method of effectivεuse of crushed 
stones by overcoming the troubles. 
This pap巴rd告scribesrεsearch巴son the actual condition of the usεof crushed stonεs in 
northern Kyushu呂ndboth on th己physicaland chemical characteristics of crushed stones and on 
the physical and mechanical charact邑risticsof mortars and concretes in which the crushed stonε 
were used as aggregate materials 





























in North邑rnKyushu (from each pr日fecturalsurvey) 
(1) Output of crushed ston昔日 in 1986 (x 1，000 ton) 
Prefecturε 
Items 
Fukuoka Oita Saga Nagasaki 
Road us邑 5，409 2，615 2，114 2，693 
Concret日us巴 5，637 1，878 1，668 3.713 
R呂ilwayus己 154 35 25 31 
Sand 595 227 375 153 
Oth巴rs 2，525 30.7 1，779 541 
Total 14，320 5，061 5，960 7，131 
(2) Permitted amount for stone-quarring and main sorts of rocks 
Number Number・ P色rmitted
p邑f在fectur己 of of amount M呂insorts of rocks Remarks makεrs permitted x 1，00. ton (% to permitted amount) 
concernεd quarry /year 
Andesite (26%)， Crystalline schist 
September 
Fukuoka 66 75 31，587 (24%)， Sandstone (11%)， Others 
(15 sorts) 
1987 
Oita 24 28 8，523 
Andesitε(80%)， Sandstonε (16%)， February 
Slate (4%) 1988 
Basalt (58%)， Andesite (27%)， 
October 
Saga 21 28 10.134 Crystalline schist (7%)， Others (2 
1987 
sorts) 
Nagasaki 40 45 3.786 Andesite (82%)， Basalt (18%) 
June 
1985 
1、able2 Physical prop記rtiesof crushed ston日aggregates
P巴1・cεntage Fine Modulus 
Sorts of rocks Specific Absorption Unit of呂bsolute (F.M.) Sample (Pref巴cture) gravity (%) 
weight volum巴 Fine Coarse (kg/l) (%) aggreg註te aggregate 
A/F 
And日site
2.735 0.53 1.753 64.4 4.52 7.85 (F日kuoka)
S/O 
Sandstonε 
2.650 0.82 1.654 62.9 4.10 7.63 (Oita) 
AlS And巴site 2.612 1.89 1.658 64‘6 3.77 7.88 (Saga) 
日!N
Basalt 




セメント : 600g 
砂(表乾) : 1，350 g 















































議…101 II L_L__J -10 
o 1 2 4 6 8 10 12 14 0 1 2 4 6 8 10 12 14 
C町ingperiod (week) Curi噌戸口od(week) 
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(b) S/O 





























Fig.2 Rεsults of Alkali-aggregate reaction tests by 
mortar bar method 
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Results of alkali-silica reaction test 
(by Kyushu Environment Control Society) 
Sandstone Basalt 
Sorts of rocks (Oita) (Nagasaki) 
(Prεfecture) 
l 1 3 Average l l 3 Av邑rage
Soluted Silica. 
47 47 47 47 359 366 363 363 Sc (m mol/1) 
Reduction of Alkali 
80 79 79 79 196 196 196 1告6
concentration噂 Rc(m mol/l) 






























size of Slump cement percentage Water Cement Fin邑 Coarse 
aggregat在 (cm) ratlO 
(%) aggreg昌t己 aggregate 
(mm) (%) W C S G 
A/F 20 2.9 50 31.0 226.9 406.8 546.0 1，215.3 
S/O 20 2.0 50 42.0 226.9 453.9 966.8 700.1 
A/S 20 1.5 50 41.3 216.5 433.1 696.9 990.5 
お/N 20 10.6 50 44.9 230.6 461‘2 722.8 887.0 
EfI本・加来:低品質砕石骨材の利m隠発に隠する研究
Table 3 
10 25 50751∞ 250 500 





























































Fig. 4 Relationship betw日en compr日sivε
strength of concrete呂ndcuring period. 
7 14 
Curing period (days) 
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わが閣のコンクリート用骨材は，環境保護等による採取規制と骨材資源の枯渇により，砕石
に依存するケースが増えてきている@
しかし，一方で器品賓の碑石を{使用したためにアルカリ骨材反応によるひびわれ，等のトラ
ブノレを生じるようになってきてもいる.アノレカリ骨材反応の問題が指摘されだして以来日数年ラ
そのメカニズムもかなり明らかになってきている.今後，その欠点を克服した低品質砕石骨材
の利用方法の開発が大いに望まれる.
本論文は9 北部九州における砕石利用の実態と，砕石試料の物理的。化学的特性およびこれ
らを骨材としたモルタルやコンクリートの物理的@力学的特性について述べたものである.
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